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INTERNATIONAL PERSPECTIVES
GROUNDWATER AND INTERNATIONAL LAW:
THE NEED FOR SPECIFIC REGULATION
NORA R. PINCUS*
"Till taught by pain, men really know not what good water is worth."
George Gordon, Lord Byron, "Don Juan"
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INTRODUCTION
Often overlooked in the context of crafting sustainable development regimes for the future, groundwater is becoming increasingly
necessary to supply the world's water needs.' Over half of the world's
population now depends upon groundwater to fulfill their basic water
needs.! During the past three centuries, human water consumption
increased by a factor of thirty-five and continues to grow by four to
eight percent annually.' Disputes over shared groundwater resources
have already created significant regional unrest,' and experts have
made dire predictions that "water wars" will be the next set of global
disturbances.' Further, climate change has worsened the condition of
many global groundwater resources through increased desertification
of certain regions, which has led to increased reliance on groundwaters
and decreased levels of aquifer recharge.6 Law specifically relating to
transboundary groundwater management is virtually non-existent, despite the fact that so much of the world's population is dependent
upon groundwater resources. States developed most applicable law as
a means to administer surface water resources.' Applying this law developed for surface water management to groundwater management
has led to haphazard and inconsistent administration of vital groundwater resources.
Acknowledging the need for development of law dealing with nonnavigational uses of water resources, the United Nations adopted the
Convention on the Law of the Non-Navigational Uses of International
1. Tracy Stitt, Evaluating the PreliminaryDraft Articles on Transbounday Groundwaters
Presented by Special Rapporteur Chusei Yamada at the 56th Session of the International Law
Commission in Geneva, May 2004, 17 GEO. INT'L ENVrL. L. REv. 333, 333 (2005).
2. Id. at 334.
3. Gabriel Eckstein, Application of InternationalWater Law to Transboundary Groundwater Resources, and the Slovak-Hungarian Dispute over Gabcikovo-Nagymaros, 19 SUFFOLK
TRANSNAT'L L. REv. 67,69 (1995).

4. Id. at 69 n.5, 69-72 (stating that violence over water has erupted in connection
with shared groundwater resources between Israel, Palestine and Syria, as well as Slovakia and Hungary).
5. Francis N. Botchway, The Context of Trans-bounday Energy Resource Exploitation:
The Environment, the State, and the Methods, 14 COLO.J. OF INT'L ENVrL. L. & POL'Y 191,

192 (2003).
6. See infra Part II.E for a full discussion of the effects of climate change on
groundwater resources.
7.
Eckstein, supra note 3, at 69-70.
8. Fadia Diabes, A Progressive Multidisciplinay Approach for Resolving the PalestinianIsrael Conflict Over the Shared Transboundary Groundwater: What Lessons Learned From InternationalLaw?, 8 U. DENV. WATER L. REV. 93, 115 (2004).
9. See Stitt, supra note 1, at 337 (arguing that while joint management of surface

and groundwater is important, merely including groundwater within the scope of surface water laws had led to inconsistencies in legal definitions that undermine the effectiveness of such laws).
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Watercourses ("Convention")." Although the United Nations has not
ratified the Convention, it has served as a model for the drafting of
regional agreements related to shared water resources." Whether or
not the states adopt the Convention, it will continue to serve as an important document in the international community for making international agreements.'" The Convention encompasses some classes of
transboundary groundwater but fails to address the specific needs of
groundwater management."
This article proposes amendments to the Convention to include all
forms of transboundary groundwater and provide for specific solutions
to problems relating to sustainable development of groundwater resources. Part I provides an overview of basic hydrology, applicable international law, the contents of the Convention, and suggestions that
have been made for integrating groundwater principles into the Convention. Part II outlines the need for amendment and explores the
specific provisions that the Convention should include. Part Il-A proposes that the suggestions of the Special Rapporteur in charge of
Shared Natural Resources should be expanded and adopted. Part 11-B
argues that the amendment should provide definitions for commonlyused groundwater terminology that are consistent with current science.
Part II-C proposes that the amendment should look to international
shared oil and gas law to develop specific provisions relating to shared
development and dispute resolution concerning transboundary
groundwaters. Part II-D suggests that the amendment must include
provisions aimed at combating groundwater pollution. Part II-E argues
that the amendment must acknowledge the strain placed on groundwater resources by global climate change and provide for a mechanism
to combat this. Part II-F suggests that the amendment must seek to
bring the Convention into compliance with the goals of Agenda 21 and
provides for a provision that will force states to craft legislation mandating strict groundwater management regimes.

10. Convention on the Law of the Non-navigational Uses of International Watercourses, G.A. Res. 51/229, at 2, U.N. GAOR, 51st Sess., U.N. Doc. A/51/49 (May 21,
http://untreaty.un.org/ilc/texts/instruments/english/
1997),
available
at
conventions/8_3_1997.pdf [hereinafter International Watercourses Convention].
11. Id. at 2. Stephen McCaffrey, Professor, University of the Pacific McGeorge
School of Law, Keynote Address at the American Bar Association Section of Environment, Energy, and Resources 26th Annual Water Law Conference: Hot Topic: International Water Law (Feb. 22, 2008).
12. McCaffrey, supra note 11.
13. See International Watercourses Convention, supra note 10, at 3 (defining watercourses to include groundwater, but never addressing groundwater outside of its relationship with surface water).
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I. BACKGROUND
A. BASIC HYDROLOGY
All water below the ground is underground water, but not all of it is
groundwater; groundwater is water that saturates the ground, filling all
available spaces. 4 Experts call the ground that contains groundwater
"saturated zone."'
The "water table" is the groundwater's upper surface, which is the level that one must drill to in order to extract waters."6 Groundwater exists in aquifers, which are large underground
reserves of water, or in "solid" ground where water has soaked into the
pores of the soils.'7 In almost all instances, groundwater is moving."
Often, the closer the groundwater is to the surface, the faster it
moves.'9 The rate of flow varies enormously, but thirty meters a year is
a typical figure, and ten to fifteen meters per day is very rapid.' Since
groundwater moves by flowing through pores in sedimentary material,
the speed of the flow depends upon how permeable or porous the material is, as well as upon the pressure pushing the water. 1
An aquifer is "a body of rock or sediment that holds water in 'useful' amounts," large enough to serve as an underground reservoir."
Aquifers vary greatly in size and capacity.2 Aquifers can be either confined or unconfined. 4 As a result of stratification, a layer of minerals
overlays a confined aquifer, through which water cannot escape. The
overlain layer may be leaky, allowing water to flow out of the aquifer, or
the aquifer may be unconfined, meaning water saturates the aquifer to
the level of the water table. Waters in unconfined aquifers interact
much more easily with surface waters. 7
A hydrological connection exists between all groundwaters and surface waters.' Through the precipitation cycles of the earth, "groundwaters can be recharged by surface waters, but surface waters can also
be discharge points for aquifer outflows."' Although unconfined aqui14. A. DAN TARLOCK,JAMES N. CORBRIDGE,JR. & DAVID H. GETCHES, WATER RESOURCE
MANAGEMENT: A CASEBOOK IN LAw AND PUBLIC POLICY 537 (5th ed. 2002).

15.

Id.

16.

Id.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Id. at 538, 541.
Id. at 539.
See id.
Id.
Id.
Id. at 541.
Id.
Id.
Id.
Id.
See id.
Stitt, supra note 1, at 339.
Id.
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fers have much more interaction with surface waters than confined
aquifers, in certain situations confined aquifers can interact with surface waters, making them rechargeable aquifers.' ° Non-rechargeable
aquifers are confined aquifers that cannot interact with surface waters."
Groundwaters are particularly susceptible to pollution because of
the interaction of contaminants and subsurface material.' Due to the
slow movement of groundwater, pollutants that have made their way
into the underground water system do not quickly mix, and thus pollutants become highly concentrated.33 As a result, contamination transport can be difficult to predict because of unknown factors below the
earth's surface such as porosity of the sediments and the natural reactions of pollutants and underground chemicals. 4 Salt water intrusion
is also a threat to groundwater. 5 When a population removes groundwater in a coastal area at a rate that exceeds recharge, prolonged withdrawal can lead to lowering of the freshwater table, creating a suctioning effect that causes saltwater intrusion into the fresh groundwater
resource.
B.

36

INTERNATIONAL WATER LAW ADDRESSING GROUNDWATER

Customary international law has had a strong influence on international water law.' Three major principles of general international law
that have been applied to transboundary groundwaters are the duty to
cooperate, the doctrine of equitable and reasonable use, and the obligation not to cause appreciable harm.' "Because water does not respect international boundaries, States must work together" in order to
achieve maximum utilization of both surface and groundwater resources." The doctrine of reasonable and equitable use seeks to maximize water resource usage while limiting the burdens.' Under this
principle, riparian states"' may use a reasonable and equitable share of
an international water source as long as the state can show it will put

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

See id. at 340.
See id.
Id. at 341.
Id.
Id.
Id. at 342.
Id.
Eckstein, supra note 3, at 72.
Stitt, supra note 1, at 338.
Id.
Eckstein, supra note 3, at 78.

41.

A riparian state is a nation that "shares freshwater resources of any kind-

including in particular groundwater-with another state." STEPHEN C. MCCAFFREY, THE
LAW OF INTERNATIONAL WATERCOURSES 54 (2d ed. 2007).
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the water to a beneficial use." The obligation not to cause appreciable
harm obliges states not to use their territory contrary to the rights of
another state."2
Although unilateral and multilateral treaties and agreements have
created most binding international water law in response to shared
water resources, non-governmental and inter-governmental agencies
have also played an important role in the development of this body of
law. The International Law Association ("ILA") first included groundwater in international water law in 1966 when it developed the Helsinki
Rules on the Uses of the Waters of International Rivers." The Rules
included "underground waters" associated with a surface system in the
definition of "international drainage basin."4 In 1986, the ILA again
addressed groundwater in the Seoul Rules on International Groundwaters.46 The Rules "consisted of three articles specifically designed to
govern groundwaters that intersected international boundaries, regardless of whether they were associated with a system of surface waters." 7 This was an important step: for the first time, international law
specifically brought non-rechargeable confined and unconfined aquifers within its reach. In 1991, a group of international experts composed the Bellagio Draft Treaty Concerning the Use of Transboundary
Groundwater to serve as a model for future treaties regarding shared
groundwater resources. The Draft Treaty included the term "underground environment," which took into consideration the quality and
quantity of underground waters as well as the geologic structure of the
water body affecting these properties.
C. CONVENTION ON THE LAW OF NON-NAVIGATIONAL USES OF
INTERNATIONAL WATERCOURSES

In 1997, the United Nations adopted the Convention on the Law of
the Non-Navigational Uses of International Water Courses ("Convention")." The Convention has not entered into force; sixteen nations
42.
43.
44.
45.

Eckstein, supra note 3, at 78-79.
Id. at 77.
Id. at 92.
Id. (citing INTERNATIONAL LAW ASSOCIATION,

WATERS

OF

INTERNATIONAL

RIvERS

1

HELSINKI RULES ON THE USES OF THE

(1966),

available

online

at

http://webworld.unesco.org/water/wwap/pccp/cd/pdf/educational-tools/course_m
odules/reference documents/internationalregionconventions/helsinkirules.pdf).
46. Diabes, supranote 8, at 104.
47. Stitt, supra note 1, at 336.
48. Diabes, supra note 8, at 104-05.
49. Id. at 105.
50. Id.
51. International Watercourses Convention, supra note 10, at 1-2; See David J. Lazerwitz, The How of the InternationalWater Law: The InternationalLaw Commission's Law of
the Non-Navigational Uses of International Watercourses, 1 IND.J. GLOBAL LEGAL STUD. 247,
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have ratified it, but the Convention needs nineteen more signatories."
For a variety of reasons, experts in the field believe that the Convention will not come into force: desire not to have international law bind
parties beyond bi-lateral and multi-lateral treaties, and concern over
the surrender of certain riparian rights." However, even if the Convention never comes into force, it is likely to have significant impacts
upon regional agreements and will serve as a guide to the drafting of
comprehensive regulations concerning non-navigational uses of transboundary waters.'
The Convention defines "international watercourse" as "a system of
surface waters and groundwaters... flowing into a common terminus"
of which "parts are situated in a different state."" Thus, transboundary
unconfined groundwaters were included in the Convention, but confined transboundary groundwaters were excluded as they, by definition, do not "[flow] into a common terminus."5 While the definition
encompassed groundwater, it failed to distinguish between surface and
groundwaters."7 Though the Convention attempted to deal with the
management of international watercourses as a whole, the failure to
differentiate between surface and groundwater resources leaves management practices unclear, and falls short of addressing the special
problems associated with groundwaters necessary to ensure sustainabil5

ity.

The preamble states that the Convention was undertaken "[a]ware
of the special situation and needs of developing countries" and
" [r]ecalling the principles and recommendations adopted by the United Nations Conference on Environment and Development of 1992 in

248 (1993). Signatories to the Convention include: Cote d'Ivoire, Finland, Germany,
Hungary, Jordan, Luxembourg, Namibia, Netherlands, Norway, Paraguay, Portugal,
South Africa, Syrian Arab Republic, Tunisia, Venezuela, and Yemen. CONVENTION ON
THE

LAW

OF

THE

NON-NAVIGATIONAL

USES

OF

INTERNATIONAL

WATERCOURSES,

http://untreaty.un.org/ENGLISH/bible/englishinternetbible/partl/chapterXXVII/t
reaty43.asp (last visited Aug. 30, 2008).
52. International Watercourses Convention, supra note 10, at 14-15; see also
CONVENTION

ON

THE

LAW

OF

THE

NON-NAVIGATIONAL

USES

OF INTERNATIONAL

WATERCOURSES, supra note 51 (stating that the parties that have deposited their instrument of "Ratification, Acceptance, Accession,[or] Approval" are: Finland, Germany,
Hungary, Iraq, Jordan, Lebanon, Libyan Arab Jamahiriya, Namibia, Netherlands, Norway, Portugal, Qatar, South Africa, Sweden, Syrian Arab Republic, and Uzbekistan).
53. Interview with George "Rock" Pring, Professor of Law, Univ. of Denver, Sturm
Coll. of Law, in Denver, Colo. (March 28, 2007).
54. Id.
55. International Watercourses Convention, supranote 10, at 3.
56. Id.
57. See id. at 3.
58. See Stitt, supra note 1, at 334-35, 338 ("[B]ecause surface and groundwaters have
various differences, including rate of flow and susceptibility to pollution, applying the
same set of rules equally to each is not entirely appropriate.").
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the Rio Declaration and Agenda 21.""9 The Convention applies to all
"uses of international watercourses... for purposes other than navigation" and seeks to protect, preserve, and manage such waters in sustainable ways.' The Convention holds signatories to specific obligations related to the doctrine of equitable and reasonable utilization,
the obligation not to cause significant harm, and the general obligation to cooperate." Numerous provisions outline the duty of signatories to notify and consult one another on issues relating to planned
measures for shared watercourses.' Part IV of the Convention relates
to protection, preservation, and management and requires riparian
states to jointly prevent, reduce, and control pollution in international
watercourses.63
Acknowledging the need for specific incorporation of principles relating to confined groundwaters within the Convention, in 2002 the
United Nations appointed a Special Rapporteur on Shared Natural
Resources to prepare a report on this issue." In 2005, at the ILC's fiftyseventh session, the Special Rapporteur presented a report containing
twenty-five preliminary draft articles made up of the following six parts:
Part I ("Introduction") included issues "on scope, use of terms, bilateral and regional arrangements, relation to other conventions and international agreements"; Part II ("General Principles") articulated the
relationship between the general principles of "equitable and reasonable utilization, obligation not to cause harm, general obligation to
cooperate" and confined transboundary groundwaters, it also included
factors relevant to equitable and reasonable utilization; Part III ("Protection, Preservation and Management") articulated standards for
"protection and preservation of ecosystems, protection of recharge and
discharge zones, prevention, reduction and control of pollution, and
management"; Part IV ("Activities Affecting Other States") addressed
"assessment of potential effects of activities and planned activities" on
other watercourse states; Part V ("Miscellaneous Provisions") dealt with
offering "scientific and technical assistance to developing States, emergency situations, protection in time of armed conflict, and data and
information vital to national defense."' The report included an ad-

59. International Watercourses Convention, supra note 10, at 2.
60. Id. at 3.
61. Id. at 4.
62. Id. at 6-9.
63. Id. at 9.
64. International Law Commission, Shared Natural Resources, (June 30, 2005),
http://untreaty.un.org/ilc/summaries/8_5.htm.
65. Id. (citing U.N. General Assembly, International Law Commission, Third Report
on Shared Natural Resources: Transbounday Groundwaters, U.N. Doc. A/CN.4/551 (Feb.
at
available
by
Chusei
Yamada),
(prepared
11,
2005)
http://untreaty.un.org/ilc/guide/8_5.htm [hereinafter Third Report]).
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dendum setting out provisions of legal instruments relevant to some of
the draft articles proposed by the Special Rapporteur.'
I. AN AMENDMENT TO THE UNITED NATIONS CONVENTION
ON THE LAW OF NON-NAVIGABLE USES OF INTERNATIONAL
WATERCOURSES IS NEEDED TO ADDRESS THE SPECIFIC
PROBLEMS THAT GROUNDWATER POSES IN THE FIELD OF
INTERNATIONAL WATER LAW
In 1987, the World Commission on Environment and Development
advanced the ideal that sustainable development is the cornerstone to
societal management and advancement. 7 The goal of sustainable development is to strike a balance between projects considered necessary
for progress while ensuring that such activities do not hasten destruction of the physical environment necessary for human survival.' Principle Four of the United Nations Declaration on Environment and Development encompasses this view, stating that sustainable development
requires the integration of environmental protection into the development process. 9 In order to bring water resource management into
compliance with these goals, transboundary groundwater law must be
clearly defined and administered.
To accomplish these ideals in the context of water resource management, it is necessary that the international community develop
binding law specifically to administer groundwater resources in a way
that allows for continued development of new projects while that law
seeks to maintain continued viability of these vital resources. While the
Convention has not entered into force,' and therefore amendment is
not technically possible, this article proposes that the Convention
should add certain provisions, outlined in detail below, to the current
language of the Convention. An amendment would fit the established
rubric of the Convention, in that it would seek to advance the same
goals, and allow the signatories to tailor the Convention to the specific
requirements of groundwater management.
The international community should undertake these amendments
with the same goals that underscored the development of the Johannesburg Plan of Implementation. The United Nations commenced
66.

See id. for a summary of the Special Rapporteur's 3rd Report.

67.

WORLD COMM'N ON ENV'T & DEv., OUR COMMON FUTURE 8-9

68.
69.

Botchway, supra note 5, at 194-95.
Id. at 194.

70.

CONVENTION ON THE LAW OF THE NON-NAVIGATIONAL USES OF INTERNATIONAL

(1987).

WATERCOURSES, supra note 51.
71.
World Summit on Sustainable Development, Aug. 26-Sept. 4, 2002, Plan of Im-

plementation of the World Summit on Sustainable Development, U.N. Doc A/CONF.199/20
(Sept. 4, 2002), available at http://www.un-documents.net/jburgpln.htm [hereinafter

Johannesburg Plan].
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the Johannesburg Plan in an effort to effectuate the goals of Agenda 21
and provide mechanisms for implementation and regulation. 2 The
Johannesburg Plan relied heavily on Principle 7 of Agenda 21, which
states that developed nations have a responsibility to help developing
nations achieve the goal of sustainable development. 7 Borrowing from
this approach, the amendments should seek not just to bring groundwater resources within regulation, but also to provide specific mechanisms for achieving management goals. Similar to the Johannesburg
Plan, the amendments should also rely on Principle 7 of Agenda 21
and call on developed states to fund needed programs in the developing world. Therefore, a fund made up of contributions from developed nations should pay for many of the proposals suggested below.
A. THE PROPOSALS OF THE SPECIAL RAPPORTEUR SHOULD BE EXPANDED
AND ADOPTED

The proposals of the Special Rapporteur generally follow the model of the Convention, and therefore fit well into the established rubric
of international water law. 74 They provide a good starting point for
revision of the Convention, but they are far too general and need alteration to provide for more specificity in regulation. The following paragraphs discuss the ways in which the signatories could more narrowly
tailor the general obligations discussed to ensure that the Convention
addresses the specific needs of groundwater systems.
The proposal mentions the obligation not to cause significant
harm, but, as argued by Tracy Stitt, is "somewhat vague and fails to account for the special vulnerabilities of groundwater."7' The proposal
requires states to "take all appropriate measures" to prevent harm to
other states,7 but it fails to define the meaning of "appropriate" and
does not address who will make this determination.77 The signatories
should modify the proposal to provide for a neutral third party to determine what measures are necessary to comply with the obligation not
to cause significant harm.78 Currently, the dispute settlement provision
of the Convention provides for third-party arbitration of issues when
disputes arise concerning the application of the Convention." Parties

72.

Id. at 11.

73. Id.
74. See International Law Commission, supranote 64, and accompanying text for an
overview of the Special Rapporteur's proposals.
75. Stitt, supra note 1, at 353-54.
76. See Third Report, supra note 65, at 11.
77. See Stitt, supranote 1, at 354.
78. Id
79. International Watercourses Convention, supra note 10, at 12-13; see also
WALTINA SCHEUMANN & AXEL KLAHAKE, TuE CONVENTION ON THE LAw OF THE NONNAVIGATIONAL USES OF INTERNATIONAL WATERCOURSES 12 (2001),
available at
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are to first seek to settle the dispute themselves.80 If this fails after six
months, the parties may then seek to have it resolved by the International Court of Justice ("ICJ")." The signatories should modify this
provision to allow states to submit questions regarding interpretation
of the obligation not to cause significant harm regarding the groundwater resource in question, which the ICJ would carry out by advisory
opinions.'
Such an approach will allow states to ascertain the requirements of the law before disputes develop. 3 The proposal states
that, under the duty to cooperate, when determining the manner of
cooperation, "aquifer system States are encouraged to establish joint
mechanisms . .. to facilitate cooperation on relevant measures and

procedures in the light of experience gained through cooperation in
existing joint mechanisms .

. . ."

This obligation is extremely impor-

tant in the context of groundwater as multiple states may rely on a single groundwater system.' However, the recitation of the obligation in
the proposal "does not make it enforceable."' Therefore, the signatories should change the proposal to require states sharing groundwater
resources to enter into multilateral agreements outlining obligations of
management and placing limits on exploitation. This will codify the
duty to cooperate into enforceable terms.
As part of the duty to cooperate, the proposal includes the duty to
regularly exchange data relevant to groundwater resources." It requires that states use "best efforts" to collect information "in accordance with currently available practice and standards."' However, this
language needs to be more specific in order to "provide more guidance for determining what a State's best efforts should be." 9 For the
requirement of the duty to exchange information to be effective, states
sharing a groundwater resource need to commit resources to studying
the characteristics of the system in order to establish a base level of

http://www.water-2001.de/supporting/WaterConvention.pdf (summarizing the dispute settlement provisions of the Convention).
80. International Watercourses Convention, supra note 10, at 12-13.
81. Id. at 13.
82.
ANToiNETTE HILDERING, INTERNATIONAL LAW, SUSTAINABLE DEVELOPMENT AND
WATER MANAGEMENT 12 (2004).

83. Id.
84. Stitt, supra note 1, at 356 (quoting U.N. General Assembly, International Law
Commission, Second Report on Shared Natural Resources: Transboundary Groundwaters 9,
U.N. Doc A/CN.4/539 (Mar. 9, 2004) (prepared by Chusei Yamada), available at
http://untreaty.un.org/ilc/guide/8-5.htm [hereinafter Second Report]).
85. Id. at 357.
86. Id.
87. See Third Report, supra note 65, at 12.
88. Stitt, supra note 1, at 359 (citing Second Report, supranote 84, at 10).
89. Id.
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knowledge.'
The proposal should include a list of the information
that each state must develop and provide to others that share a
groundwater resource. It should also provide a mechanism for sharing
this information, such as a database accessible to all states.
Finally, the proposal is silent on the doctrine of equitable and reasonable use as applied to groundwater."
Because the extraction of
transboundary groundwater by one state can have serious effects on
other states that share that resource, it is essential that the amendment
provide guidelines relating to utilization of groundwater resources.
The Convention states that optimal utilization of water means finding
an equitable balance between the needs of all watercourse states.9 In
the context of groundwater, optimal utilization must strike a balance
between maintaining the health of the aquifer in terms of pollution
control and water level while ensuring that those depending on the
resource can continue to rely on it to provide safe drinking water."
The Convention contains a non-exhaustive list of factors that the signatory states should use to determine equitable use.95 The amendment
should expand on these to include factors significant to groundwater
utilization, including existing and planned uses, dependency upon the
resource, recharge potential and environmental sensitivity."
B. THE AMENDMENT SHOULD INCLUDE A COMPREHENSIVE SET OF

DEFINITIONS RELATING TO GROUNDWATER
Currently, the terminology used in groundwater law is inconsistent
and outdated." The amendment should contain definitions for commonly-used terminology drawn from current usage in the field of water
resource management.9
This would improve application of the
amendment by clarifying which provisions apply to specific types of
groundwater. With precise definitions, rather than catch-alls such as
requirements relating to all groundwaters, the signatories can draft
provisions which specifically apply to each type of groundwater. Such
definitions, consistently applied, will result in provisions which increase
aquifer protection, improve sustainable aquifer management, and facilitate sustainable development of new groundwater resources.'
90. See id. While Stitt argues that there is need for more specificity, she is silent on
the manner in which parties should accomplish this. Therefore, this author argues
that the states involved need to undertake this.
91. See id. at 357.
92. Id.

93.

International Watercourses Convention, supra note 10, at 4.

94.
95.
96.
97.

See Stitt, supranote 1, at 350-51.
Id. at 351 (citing International Watercourses Convention, supra note 10, at 5).
See id at 351-52. The Bellagio Draft Treaty proposed some of these factors.
Stitt, supranote 1, at 343.

98.
99.

Id.
Id.
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The Convention's definition of "groundwaters" lacks legal precision."u The signatories should make a distinction between the terms
"aquifer" and "aquifer system...' The international community should
define the term "aquifer" as hydrogeologists define it: a "permeable
water-bearing rock formation capable of yielding exploitable quantities
of water."' ° The Convention should define the term "aquifer system"
as "an aquifer or a series of aquifers, each associated with specific rock
formations, that are hydraulically connected."' ° By using more specific
and scientifically-accurate terminology, the amendment will be able to
address specific issues related to distinct kinds of groundwaters rather
than applying the same set of laws to all groundwaters regardless of
whether they are part of a single aquifer or series of connected aquifers.
The amendment should require that the Convention makes distinctions between aquifers associated with surface water systems and
aquifers that are not (i.e. non-rechargeable confined aquifers).'° Many
current applicable laws fail in one of two ways: some treat systems with
surface water interactions the same as those that do not have surface
water interactions; others fail by overemphasizing whether an aquifer is
"confined" or "unconfined," even though some confined aquifers can
be rechargeable and therefore have surface water interactions.' 5 The
amendment should cover both kinds of aquifers, unconfined and confined, as well as the subcategory of confined rechargeable aquifers.
This improves the language used in the Convention because it includes
aquifers and aquifer systems that do not flow to a common terminus,
and also allows for provisions specific to each distinct system.
Aquifers that have little interaction with surface systems are particularly vulnerable to over-exploitation and pollution."u Some of the
groundwater systems most relied on for human survival - such as the
Ogallala Aquifer stretching over an eight state area of the Great Plains
in the United States and the Nubian Sandstone Aquifer System located
in Sudan, Chad, Egypt, and Libya - have little interaction with the hydrologic cycle.' 7 By providing specific definitions for systems directly
100. Id. at 345.
101. See id.
102. See id. at 345-46. Special Rapporteur Chusei Yamada, in the preliminary draft
article, used this terminology to define "aquifer." See Third Report, supra note 65, at 4.
103. Stitt, supra note 1, at 346. See also Third Report, supra note 65, at 4.
104. See Stitt, supra note 1, at 344-45 (explaining the problems of imprecise terminology when referring to aquifers).
105. Id.
106. See, e.g., J. Marshall Lawson, Transboundary GroundwaterPollution: The Impact of
Evolving Groundwater Use Laws on Salt Water Intrusion of the Floridian Aquifer Along the
South Carolina-GeorgiaBorder,9 S.C. ENVr'L L.J. 85, 87-88 (2000). See also Stitt, supranote
1, at 34142.
107. See High Plains Underground Water Conservation District, The Ogallala Aquifer, http://www.hpwd.com/the ogallala.asp (stating the "average recharge rate for the
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related to the hydrologic cycle and those less directly related, drafters
of the amendment can tailor provisions to the specific needs of these
systems. Such a distinction might allow drafters to craft a provision
that would limit the amount of water users could take from groundwater systems that have little interaction with the surface.
Nonrechargeable groundwater systems, which have little interaction with
surface waters, do not replenish extracted water."8 This has led to users heavily "mining" these aquifers.'" If the drafters of an amendment
made a distinction in definition between aquifers closely associated
with surface streams which recharge quickly and those that do not,
provisions in the amendment could constrain the amount of water that
users can mine.
Further, if the signatories included such a distinction between
types of systems, the drafters could include provisions related to pollution and the difficulties posed in each kind of systems. Pollution in
groundwater systems not closely associated with surface systems can
lead to much higher concentrations of pollutants because the "closed"
system does not diffuse the pollutants through the exchange of water.'0
Pollution in groundwater systems directly related to surface systems, on
the other hand, poses threats because contaminants in each system can
interact, often mixing to create dangerous combinations."' Therefore,
if drafters of the amendment create distinct definitions for each kind
of system, they will be able to create specific provisions related to the
management of each system.
C. THE AMENDMENT SHOULD LOOK TO SHARED OIL AND NATURAL GAS
LAW TO DEVELOP GUIDELINES FOR TRANSBOUNDARY USE AGREEMENTS

There are many similarities between transboundary groundwater
resources and transboundary oil and gas reserves. "' Therefore, transboundary groundwater law should look to international oil and gas law
for guidance." 3 Water rights and oil and gas rights are both types of
property rights, and those who extract these resources encounter many
entire High Plains region of approximately 0.5 of an inch per year."); International
Atomic Energy Agency, Nubian Sandstone Aquifer System Project: Background,
http://wwwnaweb.iaea.org/napc/ih/Nubian/IHS-nubian-ancientwaterssands.html
(stating
"the [Nubian Sandstone Aquifer System] is seen as a closed water system that is only
marginally rechargeable.").
108. A. DAN TARLOCK,ETAL., supranote 14, at 33.
109. Id.
110. Stitt, supra note 1, at 341.

111.

Id.

112. Amy Hardberger, What Lies Beneath: Determining the Necessity of International
GroundwaterPolicy Along the United States-Mexico Border and a Roadmap to an Agreement, 35

TEx. TEcH L. REv. 1211, 1245-46 (2004).
113.

Id. at 1245.
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similar issues. "' While commentators have distinguished groundwater
from oil and gas based on its life-sustaining function,"5 there is more
established international law dealing with shared oil and gas resources
than with shared groundwater resources."6 The law governing oil and
gas extraction focuses on principles of customary international law regarding property rights, the duty to cooperate, and the obligation not
to cause harm."7 Those drafters developing transboundary groundwater management law should look to these parallels to improve the
Convention.
International oil and gas law usually prohibits one party from developing a resource if it would cause harm to the party that shares the
resource." 8 Customary international law defines harm as one country
taking more than its share."9 However, most joint development
agreements specifically define what will constitute "harm" and create
an authority to facilitate the agreement.'20 When issues arise relating to
differing national laws and customs, profit sharing, management, and
environmental regulation, many of these joint development agreements also provide dispute resolution mechanisms.''
More information is available about many oil and natural gas reserves than groundwater resources because individuals developing oil
reserves have a financial incentive to determine the size and yield of
the resource."n Developers of water resources, however, do not determine the size and yield of a groundwater resource when developing
73
as "free.' 1
that resource because those tapping the resource see water

The amendment should therefore look to multi- and bi-lateral agreements relating to transboundary oil and gas deposits which move away
from management systems that seek merely to quickly develop and
eventually exhaust the deposits.'2 Instead, such agreements are movStates
ing to management systems that call for joint use over time.
that share water resources should determine the size and yield of the
resource and develop joint management systems that will extend the
114.
115.
116.
117.

Id.
Id.
Id.
Id. at 1245-46.

118.
REX J. ZEDALIS, INTERNATIONAL ENERGY LAW: RuLEs GOVERNING
EXPLORATION, EXPLOITATION AND USE OF RENEWABLE RESOURcES 73 (2000).

119.

FUTURE

Id.

120.
See Hardberger, supranote 112, at 1246.
121.
Id.
See generally 17 C.F.R. § 210.4-10 (2007) (outlining the "[f]inancial accounting
122.
and reporting for oil and gas producing activities pursuant to the Federal securities
laws and the Energy Policy and Conservation Act of 1975.").
See generally supra note 109 and accompanying text (discussing the heavy mining
123.
of water resources).
124. Hardberger, supranote 112, at 1246.
Id.
125.
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life of the aquifer or aquifer system rather than exhaust it as quickly as
possible. Because some aquifers and aquifer systems are rechargeable,
joint agreements will delay resource depletion, and if the agreement
limits the extraction rate to below the recharge rate, joint agreements
could keep the resource in a state of health.'
Therefore, the amendment should expand on the duty to cooperate and the obligation not to cause harm already included in the Convention."7 The amendment should follow the example ofjoint oil and
gas development agreements and define conditions that constitute
harm in the context of groundwater resources for both rechargeable
and non-rechargeable aquifers." Specifically, the amendment should
provide for a mechanism that will place a cap on the percentage of
water that users can take from a non-rechargeable aquifer, in order to
make the resource viable for as long as is reasonable. A board of experts, functioning as this mechanism, could examine the specific
groundwater resource as well as available surface water resources, and
determine the amount of water that each state needs from the
groundwater source for a given time period. 9 The board of experts
should use the recharge level as the limit on the amount of water that
the states can take from rechargeable aquifers. When distributing
groundwaters, the board should take into account the user's purpose
for the water, and place priority on domestic consumption, thereby
enhancing the viability of aquifers domestic populations rely on for
basic human needs.
Finally, as demand for water resources increases and supplies become increasingly strained, "more and more states may be unable to
afford unilateral action" when seeking to enforce a vested right in a

126. See generally ZEDALIS, supra note 118, at 73 (discussing how joint agreements can
prevent injury).
127. International Watercourses Convention, supra note 10, at 5-6.
128. See, e.g., Rocky Mountain Mineral Law Foundation, Accounting ProcedureJoint
Operationsin OIL & GAS AGREEMENTS:JOINT OPERATIONS FORMS SUPPLEMENT If 11.1-11.15
(2007) (outlining a model agreement for shared costs in ajoint operating agreement).
129. The drafters should model the amendment's non-compliance mechanism after
the non-compliance mechanisms in the Kyoto Protocol on Climate Change. Under
the Kyoto approach, a facilitative branch oversees compliance in a way that aims to
provide advice and assistance to parties and an enforcement branch that has the responsibility to determine consequences for parties not meeting their commitments.
See generally, Kyoto Protocol to the United Nations Framework Convention on Climate
Change (Dec. 11, 1997), arts. 7-10, 18. In the groundwater context, the facilitative
branch would be responsible establishing the board of experts and the enforcement
branch would craft penalties for parties that exceed the amount of water the board
determined that they were entitled to.
130. See, e.g., A. DAN TARLocK, LAw OF WATER RIGHTS AND RESOURCES § 5:36 (2007)
(identifying the "usual" list of preferred uses of water when conditions limit total
supply).
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groundwater resource."' Many states that rely heavily on groundwater
resources are located in the developing world and lack the ability to
enforce their property rights against states with whom they share a resource. 3 ' Further, states often fail to cooperate because of regional
and domestic conflicts of interest and collusion among politicallydominant interest groups. 33 In order to solve this problem, many oil
and gas development agreements provide for outside adjudication and
enforcement of natural resource rights.'"
Borrowing from dispute resolution mechanisms included in oil and
gas agreements, the amendment should contain a mechanism for a
neutral third party to resolve disputes that arise over the management
and development of groundwater resources.'35 This neutral party
should have expertise in the area of groundwater, as many disputes are
scientific in nature and require a degree of specificity in the adjudication process.' 6 The amendment should include a provision requiring
developed states to pay for costs associated with adjudication of
groundwater right issues. This will shift costs away from states that
cannot afford to prosecute violations of other states, and will also be in
accord with Principle 6 of Agenda 21, which recognizes the particularly
vulnerable position of developing nations. 7
D. THE AMENDMENT SHOULD ADDRESS THE SPECIAL CHALLENGES OF
GROUNDWATER CONTAMINATION AND POLLUTION

Pollution in groundwater poses different threats than pollution in
surface waters and occurs through different mechanisms. Groundwater pollution occurs when polluters discharge pollutants into "an aquifer's recharge zone, into wells tapping the aquifer, into surface
streams" that connect to the aquifers, or into porous grounds." The
131.

See EYAL BENVENISTI, SHARING TRANSBOuNDARY RESOURCES: INTERNATIONAL LAW

AND OPTIMAL RESOURCE USE 101 (2002).

132. See id. at 26-27.
133. Id. at 101.
134. C. Peck Hayne Jr., Oil and Gas, 34 Tex. Tech. L. Rev. 819, 838 (2003).
135. BENVENISTI, supra note 131, at 196. The compliance procedures discussed earlier would likely provide for such a neutral party. See, supra note 121. The neutral
party would be part of the enforcement branch and would not only determine the
consequences for the party in non-compliance, but would also use his or her particularized knowledge to craft equitable solutions.
136. See generally supra note 131, at 196 (discussing the use of arbitration mechanisms).
137. U.N. Dep't of Econ. & Soc. Affairs, Protection of the Quality and Supply of Freshwater Resources:Application of IntegratedApproaches to the Development, Management and Use of
at
available
18.22,
at
18,
Ch.
21,
Agenda
Resources,
Water
http://www.un.org/esa/sustdev/documents/agenda2l/english/agenda2lchapterl8.h
tm.

138. Lawrence Ng, A DRASTIC Approach to Controlling GroundwaterPollution, 98 YALE
L.J. 773, 776 (1989).
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sources of human-caused groundwater pollution"9 fall into two broad
categories: waste disposal methods and facilities, and non-disposal activities.' Common pollutants include nitrates, heavy metals, synthetic
organic materials, and organic materials.'
Once contaminants enter a groundwater system they can become
highly concentrated because of the slow-moving nature of groundwater.' 2 Since groundwater does not receive exposure to light and air, it
is less amenable to the biological processes that allow surface waters to
break down contaminants.'43 Experts have difficulty predicting how
contaminants disperse throughout the system."' Contaminant dispersion will vary between groundwater systems because of differing degrees of hydraulic pressure and conductivities.'"
As Ng notes,
"[b]ecause these dispersion patterns are so difficult to predict, detecting groundwater pollution and monitoring groundwater quality are
extremely difficult and expensive."'46
The amendment should focus on prevention of pollution because
detection and removal of groundwater pollution poses significant challenges.'47 First, parties to agreements should conduct environmental
impact assessments ("ELAs") where states rely heavily on major
groundwater systems for domestic needs, such as the GabcikovoNagymaros aquifer in eastern Europe and the Mountain Aquifer in the
West Bank and Israel.'" Traditionally, ELAs have preceded the initiation of projects that might pose threats to environmental resources in
order to assess whether the project should go forward.'' The amendment should require that parties complete an EIA for all major
groundwater resources, whether or not the parties previously devel-

139. See id. Some natural processes cause groundwater pollution, but this is an insignificant amount of total groundwater pollution.
140. Id.
141.
Id. at 776-77.
142. Stitt, supranote 1, at 341.
143. Ng, supranote 138, at 778.
144. Id. at 777.
145. Id.
146. Id.
147. Stitt, supra note 1, at 352-53, 362 (discussing the unique characteristics of
groundwater pollution and noting the importance of addressing pollution in groundwater regulation).
148. See Diabes, supra note 8, at 127 (noting that Israel depends heavily on water
from the Mountain aquifer); Erika L. Preiss, The International Obligation to Conduct an
Environmental Impact Assessment: The ICJ Case Concerning the Gabcikovo-Nagymaros
Project, 7 N.Y.U. ENVTL. L.J. 307, 323-28 (1999) (discussing the purpose behind the
Gabcikovo-Nagymaros Project and noting that both Slovakia and Hungary recognized
the importance of completing an EIA for the Project).
149. Botchway, supra note 5, at 207.
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oped the resource."W This will provide a baseline picture of the current
state of the world's major groundwater resources and facilitate the
drafting of site-specific standards. '
Since groundwater systems are not uniform, their management
and regulation should be system-specific. 52 In order to accomplish
this, the amendment should appoint a regional commission to oversee
the management of each groundwater system. 52 The amendment
should vest the commission with the authority to set effluent standards,
review permits of proposed new projects having the capacity to contaminate groundwater, and impose sanctions on violators."M The commission should also review the EIA and determine which contaminants
pose the most serious health issues for those who rely on the resource
for everyday needs.'55 Inorganic chemicals and microorganisms pose
serious threats to human health.'56 The largest concentrations of inorganic chemicals and microorganisms, which pose the most serious
threats to human health, are in areas of high population density directly overlaying the groundwater resource on which the population relies."7 There are many such areas in the developing world, where there
are substandard sanitation conditions and little oversight of the disposal of pollution-causing waste." When an EIA reveals large amounts of
these contaminants, the commission should move swiftly to install a
mechanism ensuring that these populations do not ingest these contaminants. The amendment should establish a fund to provide for
water purification systems and to ensure local enforcement of disposal
standards. 9
150. See Preiss, supra note 148, at 310-12 (discussing the purpose of EIAs and their
potential utility in predicting potential environmental harms "before [Project] decisions become permanent.").
151. See Diabes, supra note 8, at 98-99 (suggesting the importance of having reliable
hydrogeological information in order to be able to manage groundwater effectively).
152. See Taylor Romigh, Comment, The Bright Line ofRapanos: Analyzing the Plurality's
Two-Part Test, 75 FORDHAM L. REv. 3295, 3326 (2006) (explaining that groundwater
regulation needs to be "very location specific" in order to be effective).
153. See, e.g., COLO. REV. STAT. § 37-90-118 (2007) (establishing groundwater management districts in Colorado).
154. See, e.g., id. § 37-90-111 (2007) (establishing the powers of the groundwater
management districts).
155. See Botchway, supranote 5, at 207.
156. See Ng, supranote 138, at 776.
157. See id.
158. See, e.g., M. DINESH KUMAR & TUSHAAR SHAH, INTERNATIONAL WATER
MANAGEMENT INSTITUTE, GROUNDWATER POLLUTION AND CONTAMINATION IN INDIA: THE

EMERGING

CHALLENGE

1,

http://www.iwmi.cgiar.org/iwmi-tata/files/pdf/ground-

pollute4_FULL.pdf (discussing the pollution and contamination of India's groundwater resources, which over fifty percent of the urban population depends upon).
159. Johannesburg Plan, supra note 71, at ch. 4,
25- 28 (discussing mechanisms
designed to monitor drinking water for contaminants and promote the health of water
resources and calling for these mechanisms to be paid for by developing states). When
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E. THE AMENDMENT MUST ACKNOWLEDGE THE DIFFICULTIES POSED BY
CLIMATE CHANGE AND THE EFFECTS THAT THIS WILL HAVE ON
GROUNDWATER RESOURCES

The increasing desertification of certain regions, coupled with
growing populations in many of these areas, has led, and will continue
to lead, to states increasing their reliance on groundwater resources."
Climate change will affect groundwater resources in relation to the
nature of recharge of aquifers and aquifer systems, the kinds of interactions between groundwater and surface water systems, and changes
in water use such as increased irrigation.'6 ' The amendment should
acknowledge these problems and require signatories to commit resources to advancing research on the climate change issue.
Studies have shown that changes in temperature and precipitation
will alter recharge of groundwater aquifers, causing shifts in water table
levels in aquifers and in aquifer systems closely associated with surface
water systems.' 62 In turn, these shifts will likely lead to users increasing
their mining of aquifers and aquifer systems not closely related to surface water systems.' 3 "Decreases in groundwater recharge will not only
affect water supply, but may also lead to reduced water quality."'' 0 Due
to lower levels of precipitation, contaminants will become more concentrated both in aquifers closely associated with surface water systems
and those that are distantly related.'65 Increased saltwater intrusion will
also reduce water quality." Due to decreased levels of surface waters
and slower recharge rates in certain aquifers, water users' prolonged
withdrawals may lead to a lowered water table, creating a flow imbalance within an area which in turn will result in nearby saltwater encroachment into the groundwater system.' 7 The ensuing snowball effect can alter the equilibrium of surrounding coastal aquifers.'" Finally, reducing the volume of water stored in aquifers has the potential for
increased land subsidence, already occurring at an alarming rate in
Mexico City.6
drafting the language of the amendments, drafters should look to the Johannesburg
Plan as a model for the form that the suggested programs should take.
160. See id. at 24.
161. Alfonso Rivera, Diana M. Allen, & Harm Maathuis, Climate Variability and
Change - Groundwater Resources, in ENVIRONMENT CANADA, THREATS TO WATER
AvAILABILITY
IN
CANADA
77
(2003),
http://www.nwri.ca/threats2full/
ThreatsEN_03web.pdf.
162. Id.
163. Id.
164. Id.
165. Id.
166. Stitt, supra note 1, at 342.
167. Id.
168. Rivera et al., supra note 161.
169. Id.
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Climate change will not only alter the rate of aquifer recharge and
exhaustion, it will also change the interaction of groundwater systems
and freshwater surface systems. For example, "shifts in the nature of
the stream discharge curves have the potential to influence significantly water levels in aquifers."' 7' Under various climate change scenarios,
higher peak discharge for surface systems will likely occur over a shorter period of time due to the increased speed of snowmelt.'72 For aquifers that are closely related to surface systems, rising water tables might
accompany these earlier spring flood events but will eventually lead to
longer periods of declining water tables through the late summer and
early fall. "3 A modular study of the effects that global warming will
have on groundwater resources found that because of warming in Continental Europe, a smaller percentage of precipitation will fall in the
winter in the form of snow.' 7' These reductions in spring snowmelt
could result in up to a fifty percent reduction
in mean monthly
17
groundwater recharge and streamflow rates. 1
Climate change also places pressure on groundwater resources in
arid regions of the world that do not rely on snowmelt to supply surface streams and recharge aquifers.' 71 In southern and eastern Asia,
climate change increases runoff during seasonal rains.' 77 With greater

runoff, there is less groundwater since aquifers and aquifer systems
have limited absorption rates, and consequently, there is less water
available during the dry season.
Since climate change will deplete both surface water systems and
groundwater systems, it is imperative that the amendment acknowledge the gravity of the problem and provide for a solution, through
requiring signatories to commit resources to fund a study of global
warming and its impacts on groundwater. No one has undertaken
such an exhaustive worldwide study.'" It is imperative that decision
170.
171.
172.

Id. at 78-79.
Id. at 79.
Id.

173.

Id.

174. K. Eckhardt & B. Ulbrich, Potential Impacts of Climate Change on Groundwater
Recharge and Streamflow in a CentralEuropean Low Mountain Range, 284 J. OF HYDROLOGY
244,251 (2003).

175.

Id.

176. See, e.g., Serge Brouyre, Guy Carabin & Alain Dassargues, Climate Change Impacts on GroundwaterResources: Modelled Deficits in a Chalky Aquifer, Geer Basin, Belgium, 12
HYDROGEOLOGYJ. 123,124 (2004) (discussing the impact of climate change on aquifer
recharge rates).
177. Nigel W. Arnell, Climate Change and Global Water Resources: SRES Emissions and
Socio-economic Scenarios, 14 GLOBAL ENvTL. CHANGE 31, 51 (2004).
178. See id.
179. Charles J. V6r6smarty, Pamela Green, Joseph Salisbury, Richard B. Lammers,
Global Water Resources: Vulnerability from Climate Change and Population Growth, 289
SCIENCE 284, 284 (2000).
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makers have accurate data available to them, and such data is a prerequisite for drafting proposals designed to curtail the problem.'0
F. THE AMENDMENT MUST SEEK TO BRING THE CONVENTION WITHIN
THE GOALS OF AGENDA 21
Chapter 18 of Agenda 21 states that "[i]n developing and using water resources, priority has to be given to the satisfaction of basic needs
and the safeguarding of ecosystemsY.81 The general objective of Chapter 18 is "to make certain that adequate supplies of water of good quality are maintained for the entire population of this planet, while preserving the hydrological, biological and chemical functions of ecosystems, adapting human activities within the capacity limits of nature and
combating vectors of water-related diseases.' '

2

Chapter 18 proposes

seven program areas for safeguarding global water resources from pollution: "(a) Integrated water resources development and management;
(b) Water resources assessment; (c) Protection of water resources, water quality and aquatic ecosystems; (d) Drinking-water supply and sanitation; (e) Water and sustainable urban development; (f) Water for
sustainable food production and rural development; [and] (g) Impacts
8 3 Each of these program areas
of climate change on water resources.""
has serious implications for groundwater management.'84 In order for
the Convention to reach its aspirational goal of complying with the
framework of Agenda 21, ' the amendment should provide a mechanism to apply these program areas to groundwater management systems.
One way to achieve the goals of Chapter 18 is for the United Nations to recognize a human right to water.'" Several states have taken
this step.'87 South Africa's constitution recognizes a right to sufficient
water.'" The South African Human Rights Commission interpreted
this provision as requiring the state to create mechanisms that enable
people to have access to sufficient water.' 8 Article 21 of India's constitution guarantees a right to life.'" Indian courts have interpreted this
180. See generally id. at 284-88 (attempting to address the lack of knowledge and provide accurate data for decision-making).
181. U.N. Dep't of Econ. & Soc. Affairs, supra note 137, 18.8.
182. Id. 18.2.
183. Id. 18.5.
184. See id. ch. 18. Chapter 18 of Agenda 21 describes in depth the ramifications of
the seven program areas.
185. International Watercourses Convention, supra note 10, at 2.
186. See, e.g., Erik B. Bluemel, The Implications of Formulatinga Human Right to Water,
31 ECOLOGY L.Q. 957,957 (2004).
187. Id. at 977.
188. S.AFR. CONST. ch. 2, § 27(1)(b).
189. SouTH AFRICAN HUMAN RIGHTS COMM'N, 3RD ECONOMIC & SOCIAL RIGHTS REPORT
298 (2001), http://www.sahrc.org.za/old-website/esrreport.1999_2000.htm.
190. INDIA CONsT. art. 21.
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article to encompass the right to clean and sufficient water. 9' Because
of the heavy reliance on groundwater resources in these countries,'92
the only way to comply with the constitutional requirements is to strictly manage these resources.
The amendment should follow the lead of South Africa and India
and recognize the basic human right to water to its preamble. Drafters
should define the scope of the right to include enough clean water for
human consumption and small-scale agriculture.9
States should be
free to craft their own mechanisms in order to accomplish this, and, as
the general requirements of Agenda 21 call for, developed states
should give developing states significant resources to accomplish this
goal."' To ensure that states meet the Agenda 21 requirement, the
amendment should require states to present their compliance plan to
the United Nations Development Programme for approval. States'
endorsements of a basic human right to water would then necessitate
the drafting of legislation for improved management of groundwater
resources. States will need to draft extensive legislation for improved
management of groundwater resources. States will need to put mechanisms in place to rehabilitate contaminated waters - through facilitating the development of management technology and infrastructure,
and through prevention of further groundwater pollution.
CONCLUSION
While including some groundwaters into the United Nations' Convention on the Law of Non-Navigable Uses of International Watercourses is a step in the right direction, the Convention should take two
further steps: specifically include other types of groundwaters, and address the particular vulnerabilities of groundwaters. By adopting and
expanding the recommendations of the Special Rapporteur, drafting
and utilizing scientifically accurate definitions, and crafting provisions
aimed at reducing groundwater contamination, the Convention will
provide a mechanism to address issues of management. In these undertakings, the drafters should use laws relating to shared oil and gas
management for guidance. The Council can further meet the ideals of
Agenda 21 by addressing the dangers of climate change on groundwaters and by requiring that signatories recognize a basic human right to
water.
191.
192.
193.

Bluemel, supranote 186, at 980.
See id. at 978-81.
See generally, WORLD HEALTH ORGANIZATION, THE RIGHT TO WATER (2003),
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ways of defining and monitoring water as a human right).
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194. See Conference on Environment and Development, June 3-14, 1992, Rio Declaration on Environment and Development, Annex 1, U.N. Doc. A/CONF.151/26 (Vol. 1)
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Although the Convention has not entered into force, 95
' it may still
have considerable impact on regional transboundary water agreements. It is therefore imperative that the Convention cover all nonnavigational groundwater resources. While the needed amendments
would require states to draft more specific regulations relating to
groundwater management, they would also prescribe a system for
doing so, and would in addition provide assistance to states seeking to
maximize the sustainability of shared groundwater resources. These
incentives would benefit both the users and the resources.
Many accept sustainable development as an overarching objective
of the international community.'" International law on sustainable
development, an emerging field, focuses on law related to human
rights and the environment. Water management is essential to both
bodies of law. It is therefore imperative for the international community to adopt an integrated approach to dealing with surface water and
groundwaters, both for the environmental health of the planet as well
as for the future prospects of the human race.
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Supra note 51-52 and accompanying text.
Supra note 82, at 68.

